











7KH SUHVHQW UHVHDUFK H[DPLQHG WKH LQWHUSOD\ EHWZHHQ
OH[LFDO FRPSHWLWLRQ DQG DFRXVWLFSKRQHWLF FXHV LQ ZRUG
VHJPHQWDWLRQ DQG UHFRJQLWLRQ /H[LFDOO\ DPELJXRXV
ELV\OODELF FDUULHUV ZHUH XVHG LQ ZRUGVSRWWLQJ
H[SHULPHQWVWKDWUHTXLUHGWKHSDUWLFLSDQWVWRGHWHFW&9&
RU &9 LQLWLDOO\ HPEHGGHGZRUGV 7KH V\OODELILFDWLRQ RI
WKHPHGLDOFOXVWHU&&YV &&DQGWKHOH[LFDOVWDWXVRI
WKH SRVWERXQGDU\ ILQDO FKXQN ZHUH PDQLSXODWHG 7KH
ZRUGVSRWWLQJ UHVSRQVHV WR &9& ZRUGV ZHUH FOHDUO\
LQKLELWHG E\ WKH RYHUODSSLQJ ZRUG OHDGLQJ WR D WDUJHW
RIIVHW PLVDOLJQPHQW HIIHFW 7KH &9 ZRUGVSRWWLQJ
ODWHQFLHVDOVRVKRZHGDPLVDOLJQPHQWHIIHFW WKDW WHQGHG
WR EH UHGXFHGZKHQ WKH WDUJHWZDV IROORZHGE\DZRUG





ERXQGDU\ PDUNHUV LQ WKH VLJQDO 1RQHWKHOHVV OLVWHQHUV
JHQHUDOO\ PDQDJH WR VHJPHQW WKH PHVVDJH LQWR LWV
PHDQLQJIXO FRQVWLWXHQW SDUWV E\ H[SORLWLQJ YDULRXV
SKRQRORJLFDO DQG SURVRGLF UHJXODULWLHV RI WKH VSRNHQ
IRUP$FFRUGLQJWRRQHXVHIXOKHXULVWLFOLVWHQHUVDVVXPH
WKDW FHUWDLQ SURVRGLF ERXQGDULHV FRUUHVSRQG WR ZRUG
ERXQGDULHV ,QGHHG IRU VWUHVVWLPHG ODQJXDJHV OLNH
(QJOLVK DQG 'XWFK LW KDV EHHQ SURSRVHG WKDW OLVWHQHUV
DSSO\WKH0HWULFDO6HJPHQWDWLRQ6WUDWHJ\066DQGUHO\




VSHDNHUV RI )UHQFK ZKLFK KDV GLIIHUHQW SURVRGLF
SURSHUWLHV )UHQFK LV JHQHUDOO\ GHVFULEHG DV EHLQJ
V\OODEOHWLPHG6WUHVVLVQRWOH[LFDOO\FRQWUDVWLYHSULPDU\
VWUHVVIDOOVRQWKHILQDOV\OODEOHRIDFFHQWXDOJURXSVDQG
WKHUH LV QR YRFDOLF UHGXFWLRQ :H KDYH SURSRVHG WKH
6\OODEOH 2QVHW 6HJPHQWDWLRQ +HXULVWLF 626+ IRU
)UHQFK >@>@ WKDW LV TXLWH VLPLODU WR WKH 066
GHVFULEHGDERYH$FFRUGLQJWR626+XQOLNHIRU(QJOLVK
DQG 'XWFK HYHU\ )UHQFK V\OODEOH RQVHW FRQVWLWXWHV DQ
DOLJQPHQWSRLQWIRUOH[LFDOVHDUFK
(YLGHQFH IRU VXFK D 6\OODEOH 2QVHW 6HJPHQWDWLRQ
+HXULVWLF FRPHV IURPZRUGVSRWWLQJ H[SHULPHQWV >@ LQ




]\QODN YV ]\JODN WKDQ IRU RIIVHW PLVDOLJQPHQW
ODNW\I YV ODNO\I ,QWHUHVWLQJO\ DQDORJRXV ZRUG
VSRWWLQJ VWXGLHV LQ 'XWFK >@ DQG (QJOLVK >@ WKDW
PDQLSXODWHG HLWKHU V\OODEOH DOLJQPHQW RU SRVLWLRQDO
DOORSKRQHVDOVRUHSRUWHGODUJHUHIIHFWVDWZRUGRQVHWWKDQ
DWZRUGRIIVHW
+RZHYHU WKH GLIIHUHQFH LQ SHUFHSWXDO FRVW EHWZHHQ
RQVHWDQGRIIVHWDOLJQPHQWZDVQRWUHSOLFDWHGLQDQRWKHU
VHW RI H[SHULPHQWV >@ 7KHVH H[SHULPHQWV DLPHG DW
DVVHVVLQJ WKH UROH RI DFRXVWLFSKRQHWLF V\OODELILFDWLRQ
FXHV RQ ZRUGVSRWWLQJ SHUIRUPDQFH LQ REVWUXHQWOLTXLG
FOXVWHUV 3DUWLFLSDQWV VSRWWHG &9& ZRUGV HPEHGGHG
LQLWLDOO\ RU ILQDOO\ LQ &9&&9 HJ W$ÄW LQ W$ÄW^X RU
9&&9& ^o6 LQ LN^o6 QRQFH VWULQJV 7KH FDUULHU
VWULQJVZHUHH[WUDFWHGIURPSDLUHGWZRZRUGSKUDVHVWKDW
GLIIHUHGLQWKHZRUGERXQGDU\ORFDWLRQHLWKHUZLWKLQWKH
FOXVWHU LH W$ÄW^X IURP WDQWH URXEODUGH DQG LN^o6
IURPPDJLTXH URFKH RU EHIRUH WKH FOXVWHU LH W$ÄW^X
IURP WHPSV WURXEODQW DQG LN^o6 IURP GHPLFURFKH
7KH UHVXOWV VKRZHG WKDW RIIVHW DQG RQVHWPLVDOLJQPHQWV
EHWZHHQ WDUJHWV DQG ZRUGV\OODEOH ERXQGDULHV SURGXFHG
SURFHVVLQJFRVWVRIWKHVDPHPDJQLWXGH
7KHVH UHVXOWV DSSHDU WR EH LQFRQVLVWHQW ZLWK WKH
ILQGLQJV UHSRUWHGDERYHDQGVXJJHVW WKDWFRQWUDU\ WR WKH
626+K\SRWKHVLVRIIVHWDOLJQPHQWFXHVDUHDVLPSRUWDQW
DV RQVHW DOLJQPHQW FXHV +RZHYHU DQRWKHU SRVVLEOH
H[SODQDWLRQ IRU WKHVH HIIHFWV LV LQ WHUPV RI OH[LFDO
FRPSHWLWLRQ ,QGHHG VHYHUDO VWXGLHV >@>@
GHPRQVWUDWHGWKDWWKHDFWLYDWLRQRIDQLQLWLDOO\HPEHGGHG
ZRUG ZDV QHJDWLYHO\ DIIHFWHG E\ WKH QXPEHU RI
FDQGLGDWHVVWDUWLQJZLWKWKHILQDOFRQVRQDQWRI WKHWDUJHW
FI >@PHON LQPHONDDP YVPHONHXPZKHUHDVQRVXFK
HIIHFWZDVREVHUYHGZKHQWKHWDUJHWDQGFDQGLGDWHVHWGLG
QRWRYHUODSEHO LQEHONDDP YVEHONHXP
,Q RXU H[SHULPHQW >@ WKH FDUULHUV ZHUH GHYLVHG VR
WKDW WKH SRVWERXQGDU\ SRUWLRQV LH W^X DQG ^X LQ
W$ÄW^X ZHUH DOZD\V ZRUGV LQ RUGHU WR SUHYHQW OH[LFDO
ELDVHV IURP IDYRULQJRQHSDUWLFXODU VHJPHQWDWLRQ7KXV
WKHUHPLJKWEHFRPSHWLWLRQEHWZHHQWKHWDUJHWW$ÄW DQGWKH
&&9ZRUGW^X VLQFHWKH\VKDUHWKHSLYRWDOFRQVRQDQW,Q
WKH SUHVHQW VWXG\ZH DLPHG WKURXJK WKHZRUGVSRWWLQJ
WDVN WR GHWHUPLQH ZKHWKHU WKH HPHUJHQFH RI RIIVHW
DOLJQPHQW HIIHFWV DFWXDOO\ GHSHQGV XSRQ WKH OH[LFDO
DFWLYDWLRQ RI IROORZLQJ SRUWLRQV RI LQSXW$FFRUGLQJ WR
3URFHHGLQJVRIWKH:RUNVKRSRQ6SRNHQ:RUG$FFHVV3URFHVVHVVW0D\0D[3ODQFN,QVWLWXWHIRU3V\FKROLQJXLVWLFV
1LMPHJHQ7KH1HWKHUODQGV
626+ WKH RYHUODSSLQJ ILQDO ZRUG W^X VKRXOG EHPRUH
DFWLYDWHGLQW$ÄW^XLQZKLFKLWLVDOLJQHGZLWKDV\OODEOH
RQVHW WKDQ LQW$ÄW^X+HQFH LWV LQKLELWRU\LQIOXHQFHRQ
WKH LQLWLDOO\ HPEHGGHG WDUJHW W$ÄW VKRXOG EH HQKDQFHG
7KLVLQKLELWRU\HIIHFWVKRXOGGLVDSSHDULIWKHILQDOSRUWLRQ
RIFDUULHUV LVQHLWKHUDZRUGQRUWKHEHJLQQLQJRI ORQJHU
FDQGLGDWHV ([SHULPHQW , GHWHUPLQHG WKH UROH RI
VXEVHTXHQW RYHUODSSLQJ FRPSHWLWRUV XVLQJ &9&V DV
WDUJHWV
 (;3(5,0(17,
7KLV H[SHULPHQW DVVHVVHG KRZ WKH HIIHFW RI RIIVHW
PLVDOLJQPHQW EHWZHHQ ZRUGV DQG WKH DFRXVWLFSKRQHWLF
VWUXFWXUHLVGHSHQGHQWXSRQRUHQKDQFHGE\WKHDFWLYDWLRQ
RI D WDUJHWRYHUODSSLQJ FRPSHWLWRU &9& LQLWLDOO\
HPEHGGHG ZRUGV KDG WR EH VSRWWHG LQ &9&&9&










>W$ÄW@ ZHUH VHOHFWHG DV WDUJHWV 7KH ILQDO FRQVRQDQW RI
WKHVH ZRUGV ZDV HLWKHU D SORVLYH RU D IULFDWLYH ,Q DOO
WDUJHWV WKH LQLWLDO &9 SRUWLRQ ZDV DOVR D ZRUG WHPSV
>W$Ä@(DFKWDUJHWDSSHDUHGDWWKHEHJLQQLQJRIWZRW\SHV
RI QRQFH ELV\OODELF VWULQJV ZLWK DQ REVWUXHQWOLTXLG
PHGLDOFRQVRQDQWFOXVWHUS^W^I^E^G^Y^NO JO
7R H[DPLQH WKH FRPELQHG HIIHFWV RI RIIVHW
PLVDOLJQPHQW DQG OH[LFDO FRPSHWLWLRQ WDUJHWV ZHUH
HPEHGGHG LQ &9&&9 FDUULHUV HJ W$ÄW^X VXFK WKDW
WKHLU&&9 ILQDO SRUWLRQZDV DZRUG DQG WKXV D WDUJHW
RYHUODSSLQJ FRPSHWLWRU LH W^X ,Q WKHVH FDUULHUV WKH
&9ILQDOSRUWLRQZDVDZRUGWRR7ZRDFRXVWLFSKRQHWLF
YHUVLRQV RI HDFK FDUULHU ZHUH REWDLQHG 7KHVH ZHUH
H[WUDFWHGIURPWKHEHJLQQLQJRISDLUHGORQJHUWULV\OODELF
WZRZRUG SKUDVHV WKDW GLIIHUHG LQ WKH ZRUGERXQGDU\
ORFDWLRQLH&&DVIURPWDQWHURXEODUGHRU&&DV
IURPWHPSVWURXEODQW7KXVLQWKHDOLJQHG FRQGLWLRQWKH
RIIVHW RI WKH WDUJHW ZRUG PDWFKHG WKH LQWHQGHG ZRUG
ERXQGDU\ZKLOH WKHRQVHWRI WKH&&9WDUJHWFRPSHWLWRU
GLGQRWW$ÄW^X,QFRQWUDVWLQWKHPLVDOLJQHG FRQGLWLRQ
WKH RQVHW RI WKH FRPSHWLWRUPDWFKHG WKH LQWHQGHGZRUG
ERXQGDU\ ZKLOH WKH RIIVHW RI WKH WDUJHW ZRUG GLG QRW
W$ÄW^X
7R H[DPLQH WKH HIIHFW RI PLVDOLJQPHQW ZLWKRXW
OH[LFDO FRPSHWLWLRQ WDUJHWV ZHUH HPEHGGHG LQ FDUULHUV
HJ W$ÄW^2P GHYLVHG ZLWK WKH FRQVWUDLQWV WKDW  WKH
WDUJHWIROORZLQJ OLTXLG ZDV WKH VDPH DV LQ WKH
 )URPQRZWKHVHDUHUHIHUUHGWRDV&9&IRUHDVHRIGHVFULSWLRQ
FRPSHWLWLRQ VLWXDWLRQ  WKHLU&&9& ILQDO SRUWLRQZDV
QHLWKHUDZRUGQRUWKHEHJLQQLQJRIDORQJHURQHDQG
WKH &9& ILQDO SRUWLRQ ZDV QHLWKHU D ZRUG QRU WKH
EHJLQQLQJ RI D ORQJHU RQH$JDLQ WZRYHUVLRQV RI HDFK
FDUULHU ZHUH REWDLQHG H[WUDFWHG IURP SDLUHG WULV\OODELF
WZRFRPSRQHQWSKUDVHVPDGHXSRIDPRQRV\OODELFZRUG
DQG D ELV\OODELF SVHXGRZRUG LH && DV IURP WDQWH
UHXPOLWH RU && DV IURP WHPSV WUHXPOLWH ,Q WKH
DOLJQHG FRQGLWLRQ WKHRIIVHWRI WKH WDUJHWZRUGPDWFKHG





$OO WKH SKUDVHV ZHUH SURGXFHG E\ D IHPDOH QDWLYH
VSHDNHU RI )UHQFK XQDZDUH RI WKH PDQLSXODWLRQ 6KH
SURQRXQFHG WKH SKUDVHV ZLWKRXW VHSDUDWLQJ WKH WZR
ZRUGV WKDW LVZLWK DQHQFKDvQHPHQW 7KH SKUDVHVZHUH
GLJLWL]HG N+] ELW DQG WKH FDUULHU VWULQJVZHUH
H[WUDFWHGXVLQJ6RXQG'HVLJQHU
6HJPHQW GXUDWLRQDO DQDO\VHV ZHUH SHUIRUPHG RQ WKH
FDUULHUV 7DEOH  4XLWH FRQVLVWHQWO\ZLWK RXU SUHYLRXV
ILQGLQJV LQ2%/,FOXVWHUV >@ZKHQWKHREVWUXHQWHQGHG
WKH ILUVW ZRUG && D VXEVWDQWLDO DQG UHOLDEOH OHQJWK
HQLQJ RI WKH SUHERXQGDU\ YRZHO  DQG RI WKH






SRVVLEOH ZKHQHYHU WKH\ KHDUG D &9& ZRUG HPEHGGHG
LQLWLDOO\ LQ DQ\ VWULQJ DQG WR UHSHDW WKH ZRUG DORXG
LPPHGLDWHO\ DIWHU &DUULHUV DQG ILOOHUV ZHUH PL[HG
UDQGRPO\LQIRXUH[SHULPHQWDOOLVWV/H[LFDOVWDWXVRIWKH
&&9& ILQDO SRUWLRQ DQG $OLJQPHQW EHLQJ FRXQWHU
EDODQFHGDFURVVOLVWV7DUJHWVWUXFWXUHZDVEORFNHG
 5HVXOWVDQGGLVFXVVLRQ
7ZR LWHPVZHUH GLVFDUGHG IURP WKH UHDFWLRQ WLPH 57
DQG HUURU (U DQDO\VHV EHFDXVH WKH\ ZHUH PLVVHG E\
PRUH WKDQ  RI WKH SDUWLFLSDQWV &KURQRPHWULFDO
DQDO\VHV ZHUH EDVHG XSRQ 57V PHDVXUHG IURP WDUJHW
RIIVHW IRU FRUUHFW UHVSRQVHV RQO\2YHUDOO WDUJHWZRUGV
ZHUHRQDYHUDJHVSRWWHGPVVORZHUZKHQWKHLURIIVHW
ZDV PLVDOLJQHG  PV ZLWK WKH LQWHQGHG ZRUG
7DEOH 0HDQ VHJPHQWDO GXUDWLRQV PV DV D IXQFWLRQRI WKH
ZRUGERXQGDU\ ORFDWLRQ  DQG WKH OH[LFDO VWDWXV RI WKH
&&9&ILQDOSRUWLRQ(DFKFHOOH[FHSW&EUHSUHVHQWVGDWD
SRLQWV 
 LQGLFDWHVD UHOLDEOHVHJPHQWDO OHQJWKHQLQJGXH WR WKH
ZRUGERXQGDU\ORFDWLRQ&E UHIHUVWRWKHQG FRQVRQDQWJOLGH
RUOLTXLGRIWKHRQVHWFOXVWHULQWKH&&9&WDUJHWV
&RQGLWLRQV & &E 9 2% /, 9 &
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  
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   




VKRZQ E\ $129$V LQFOXGLQJ /H[LFDO VWDWXV DQG
$OLJQPHQW DVZLWKLQVXEMHFWLWHP IDFWRUV WKLV DOLJQPHQW
HIIHFW ZDV KLJKO\ VLJQLILFDQW )   S 
)  S 0RUHLQWHUHVWLQJO\VHH7DEOH
WKH HPHUJHQFH RI VXFK DQ RIIVHW DOLJQPHQW HIIHFW
GHSHQGHG XSRQ WKH SUHVHQFH RI D VXEVHTXHQW WDUJHW
FRPSHWLWRU DV UHIOHFWHG E\ WKH LQWHUDFWLRQ EHWZHHQ
/H[LFDO VWDWXV DQG $OLJQPHQW )   S  
)   S  ,Q WKH FRPSHWLWLRQ VLWXDWLRQ D
VWURQJDQGKLJKO\UHOLDEOHDOLJQPHQWHIIHFWZDVREWDLQHG
VSRWWLQJWKHZRUGVZDVPVVORZHUZKHQWDUJHWRIIVHW
ZDV PLVDOLJQHG ZLWK WKH LQWHQGHG ZRUG ERXQGDU\ WKDQ
ZKHQ LW ZDV DOLJQHG ZLWK LW )   S 
)  S %\FRQWUDVWLQWKHDEVHQFHRID
WDUJHW FRPSHWLWRU DOWKRXJK WKH VSRWWLQJ ODWHQFLHV ZHUH
VRPHZKDWORQJHUPVLQWKHPLVDOLJQHGFRQGLWLRQQR
UHOLDEOH HIIHFW RI DOLJQPHQW ZDV IRXQG )  
S )  $VUHJDUGVDFFXUDF\HUURUUDWHVZHUHYHU\
VLPLODU DFURVV FRQGLWLRQV DQG QR UHOLDEOH HIIHFW RU
LQWHUDFWLRQZHUHREWDLQHG
7KH ILQGLQJ RI D SURFHVVLQJ FRVW GXH WR RIIVHW
PLVDOLJQPHQW LQ WKH FRPSHWLWLRQ VLWXDWLRQ FRQILUPV WKH
SHUFHSWXDOUHOHYDQFHRIWKHVHJPHQWGXUDWLRQDOYDULDWLRQV
RURIVRPHSKRQHWLFFRUUHODWHVRIWKHPREVHUYHGZLWKLQ
WKHPDWHULDOV DQG WKHUHE\ UHSOLFDWHV'XPD\ HW DO¶V >@
UHVXOWV 2I PRUH LQWHUHVW WKH IDFW WKDW VXFK D
PLVDOLJQPHQWFRVWLVUHGXFHGWRDQXQVLJQLILFDQWWUHQGLQ
WKHDEVHQFHRIWDUJHWFRPSHWLWRUFOHDUO\OHQGVVXSSRUWWR
WKH LGHD WKDW WKLV HIIHFW UHVXOWV IURP WKH LQKLELWRU\
FRPSHWLWLRQWKDWWDNHVSODFHEHWZHHQWKH&9&WDUJHWDQG
WKH &&9 ZRUG DFWLYDWHG DW WKH IROORZLQJ RQVHW DV
SUHGLFWHG E\WKH626+K\SRWKHVLV
 (;3(5,0(17,,
([SHULPHQW ,, XVHG WKH VDPH H[SHULPHQWDO VWLPXOL WR
H[DPLQH ZRUGVSRWWLQJ SHUIRUPDQFH IRU WKH &9 DQG
&&9 LQLWLDOO\ HPEHGGHG ZRUGV 7KXV WKH DOLJQHG DQG
PLVDOLJQHG FRQGLWLRQV ZHUH UHYHUVHG +HUH WKH OH[LFDO
DFWLYDWLRQ LQGXFHG E\ WKH ILQDO SRUWLRQ RI WKH FDUULHUV
GRHVQRWGLUHFWO\FRPSHWHZLWKWKHWDUJHWDQGWKHWDUJHW
LVQHYHUGLVUXSWHGE\WKHLQWHQGHGERXQGDU\+RZHYHUDV
VKRZQ LQ([SHULPHQW ,ZKHQ DOLJQHG WKH OH[LFDO VWDWXV
RI WKH &&9 ILQDO SRUWLRQ DIIHFWV WKH DFWLYDWLRQ RI WKH
&9&ORQJHULQLWLDOO\HPEHGGHGZRUG+HQFHLIWKHODWWHU
DFWV DVDFRPSHWLWRU IRU WKH&9 WDUJHWZRUGRQHZRXOG
SUHGLFW WKH VDPH LQWHUDFWLRQ RI OH[LFDO VWDWXV DQG




)RUW\HLJKW VWXGHQWV SDUWLFLSDWHG LQ WKH H[SHULPHQW $OO
ZHUHQDWLYHVSHDNHUVRI)UHQFKDQGUHSRUWHGQRKHDULQJ
RU VSHHFK GLVRUGHUV 7KH WDUJHWPDWHULDOVZHUH WKRVH RI
([SHULPHQW ,$V SDUWLFLSDQWVZHUH UHTXLUHG WR VSRW WKH
&9 LQLWLDOO\ HPEHGGHG ZRUGV RWKHU VWULQJV VXFK WKDW




6L[ LWHPVPLVVHG E\PRUH WKDQ RI WKH SDUWLFLSDQWV
ZHUH GLVFDUGHG IURP WKH 57 DQG (U DQDO\VHV $V LQ
([SHULPHQW , WKHPDLQ$OLJQPHQWHIIHFWZDVVLJQLILFDQW
RQ 57V WDUJHW ZRUGV ZHUH VSRWWHG PV VORZHUZKHQ
WKH\ZHUHPLVDOLJQHGPVZLWK WKHLQWHQGHGZRUG
ERXQGDU\ WKDQ ZKHQ WKH\ ZHUH DOLJQHG  PV
) S )  S +RZHYHU
E\ FRQWUDVW WR ([SHULPHQW , QR VLJQLILFDQW LQWHUDFWLRQ
EHWZHHQ $OLJQPHQW DQG /H[LFDO VWDWXV ZDV REWDLQHG
)   S  )   S  7KH
DOLJQPHQW HIIHFW VKRZHG QHYHUWKHOHVV ODUJH YDULDWLRQV
DFURVVFRQGLWLRQVEXWTXLWHVXUSULVLQJO\WKH\ZHUHLQWKH
RSSRVLWH GLUHFWLRQ WR WKRVH SUHGLFWHG WKH ODUJHU
GLIIHUHQFHEHLQJREVHUYHGLQWKHFDVHRIDQRQZRUGILQDO
SRUWLRQ 'HVSLWH WKH DEVHQFH RI DQ LQWHUDFWLRQ SODQQHG
FRPSDULVRQV ZHUH FDUULHG RXW DQG UHYHDOHG WKDW WKH
DOLJQPHQWHIIHFWZDVQRWVLJQLILFDQWZKHQWKHWDUJHWZDV
IROORZHG E\ D ZRUG  PV ERWK )V   ZKLOH LW ZDV
KLJKO\ VLJQLILFDQW ZKHQ WDUJHW ZDV IROORZHG E\ D
QRQZRUGPV) S )  
S  (UURU UDWHV ZHUH DJDLQ YHU\ VLPLODU DFURVV
FRQGLWLRQV DQG QR UHOLDEOH HIIHFW RU LQWHUDFWLRQ ZHUH
REWDLQHG
-RLQW DQDO\VHV RI([SHULPHQW , DQG ,, FRQILUPHG WKH
FOHDU GLIIHUHQFH LQ WKH SDWWHUQV RI 57 UHVXOWV EHWZHHQ
ERWK H[SHULPHQWV)  S )  
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ILQDOSRUWLRQDVDZRUG WKURXJK WKH LQWHUDFWLRQEHWZHHQ
7DUJHW VWUXFWXUH DQG /H[LFDO VWDWXV RI WKH ILQDO SRUWLRQ
)  S )  S )LQDOO\
WKH\ FRQILUPHG WKH KLJKHU GLIILFXOW\ WR VSRW &9 WKDQ
&9&ZRUGVDVUHIOHFWHGE\WKHORQJHU57VWRWKHIRUPHU
YVPVSV LQWKHDEVHQFHRIDQ\VSHHG
DFFXUDF\WUDGHRII YV )V  RU| 
 'LVFXVVLRQ
&OHDUO\ WKH UHVXOWVGRQRW ILWZLWKRXUSUHGLFWLRQV)LUVW
ZHREWDLQHGDVLJQLILFDQWPDLQHIIHFWRIDOLJQPHQW6LQFH
WKLVHIIHFW LVSUHVHQW LQWKHQRQZRUGFRQGLWLRQ LWFDQQRW
EH H[SODLQHG LQ WHUPV RI OH[LFDO FRPSHWLWLRQ+RZHYHU
WZRDOWHUQDWLYHH[SODQDWLRQVFDQEHSURSRVHG2QHLVWKDW
DOORSKRQLF YDULDWLRQV SUHVXPDEO\ LQ WKH SUHERXQGDU\
YRZHO PD\ GLUHFWO\ PRGXODWH WKH DFWLYDWLRQ RI OH[LFDO
FDQGLGDWHV DV D IXQFWLRQ RI WKH ERXQGDU\ ORFDWLRQ VHH
DOVR>@7KHSUHVHQFHRIDPV DOLJQPHQWHIIHFWLQWKH




WKLV YLHZ DQ\ OH[LFDO FDQGLGDWH LVGHDFWLYDWHGZKHQ WKH
VSHHFK SRUWLRQ EHWZHHQ LWV HGJH DQG D OLNHO\ ZRUG
ERXQGDU\ LV QRW D SRVVLEOH ZRUG ,Q WKH SUHVHQW
PLVDOLJQPHQW FRQGLWLRQV WKH OLNHO\ ZRUG ERXQGDU\ LV
ORFDWHGEHIRUHWKHOLTXLGVRWKDWUHFRJQLWLRQRIWKHLQLWLDO




LVQRWDSRVVLEOHZRUG LQ)UHQFK7KXV LQ WKLVSDUWLFXODU
FDVH WKH DSSOLFDWLRQ RI 3:& LQYROYHV NQRZOHGJH RI
SRVVLEOH ZRUG VWUXFWXUHV LQ )UHQFK WRJHWKHU ZLWK WKH
GHWHFWLRQ RI OLNHO\ ZRUG ERXQGDULHV DV SURSRVHG LQ
626+ 6R WKH DOLJQPHQW HIIHFWV LQ WKH SUHVHQW
H[SHULPHQWGRQRWFRQWUDGLFWWKH626+K\SRWKHVLV
7KH VHFRQG LQWULJXLQJ RXWFRPH RI ([SHULPHQW ,, LV
WKH WUHQG WR DQ LQWHUDFWLRQ EHWZHHQ OH[LFDO VWDWXV DQG
DOLJQPHQWVXFKWKDWWKHDOLJQPHQWHIIHFWZDVVWURQJHULQ
WKHQRQZRUGFRQGLWLRQ7KLVWUHQGFRXOGEHH[SODLQHGE\
WKH SUHVHQFH RI SRVVLEO\ VWURQJHU ERXQGDU\ FXHV LQ WKH
QRQZRUG WKDQ LQ WKH ZRUG FRQGLWLRQ VHH WKH RQVHW
OHQJWKHQLQJRIWKHREVWUXHQWIRUQRQZRUGV7DEOH
$OWHUQDWLYHO\WKHUHGXFWLRQRIWKHDOLJQPHQWHIIHFWLQ
WKHZRUG FRQGLWLRQ FRXOG UHIOHFW DPRUH FRPSOH[ LQWHU
SOD\ EHWZHHQ WKH LQIRUPDWLRQ VRXUFHV LQYROYHG LQ3:&
WKDQFXUUHQWO\HQYLVDJHG3:&LQYROYHVWZRHOHPHQWVD
FDQGLGDWH ZRUG DQG D OLNHO\ ZRUG ERXQGDU\ ,Q WKH
DXWKRUV¶YLHZ>@WKHRFFXUUHQFHRIDQLPSRVVLEOHZRUG
LQKLELWV WKH OH[LFDO FDQGLGDWH EXW OHDYHV WKH OLNHO\ZRUG
ERXQGDU\XQFKDQJHG+HUHZHVXJJHVWDUHYLVLRQRIWKH





RQ ZRUGVSRWWLQJ SHUIRUPDQFH REWDLQHG LQ RXU SUHYLRXV
UHVHDUFK626+SUHGLFWVWKDWRIIVHWPLVDOLJQPHQWHIIHFWV
VKRXOGEHVPDOOHUWKDQRQVHWPLVDOLJQPHQWHIIHFWVH[FHSW
ZKHQ FRPELQHGZLWK OH[LFDO FRPSHWLWLRQ7KH UHVXOWVRI
([SHULPHQW , VXSSRUW WKLV YLHZ :KLOH WKH UHVXOWV RI
([SHULPHQW ,, GLG QRW FRQIRUP WR RXU LQLWLDO SUHGLFWLRQ
ZH DUJXH WKDW WKH\ FDQ EH LQWHUSUHWHG LQ WHUPV RI WKH
LQWHUSOD\RI626+DQG3:&
 $&.12:/('*(0(176
7KLV UHVHDUFKZDV VXSSRUWHGE\JUDQWV IURP WKH&RPPXQDXWp
IUDQoDLVHGH%HOJLTXH $5&DQGIURPWKH6ZLVV
)156 3URMHFW  0DQ\ WKDQNV WR /DHWLWLD
'HVPHW IRU KHU YRLFH DQG &pFLOH )RXJHURQ IRU IUXLWIXO
GLVFXVVLRQV&RUUHVSRQGHQFHWR1LFRODV'XPD\/DERUDWRLUHGH
3V\FKRORJLH ([SpULPHQWDOH 8QLYHUVLWp OLEUH GH %UX[HOOHV




LQ VHJPHQWDWLRQ IRU OH[LFDO DFFHVV -RXUQDO RI ([SHULPHQWDO






V\OODEOH LQ VSRNHQZRUG UHFRJQLWLRQ$FFHVVRUVHJPHQWDWLRQ"
$FWHV GHV ,,qPHV -RXUQpHV G
(WXGHV /LQJXLVWLTXHV SS 
1DQWHV
>@'XPD\1 %DQHO0+ )UDXHQIHOGHU 8+	&RQWHQW
$  /H U{OH GH OD V\OODEH VHJPHQWDWLRQ OH[LFDOH RX






RQ ZRUGVSRWWLQJ H[SHULPHQWV 3URFHHGLQJV RI 6:$3
1LMPHJHQ7KH1HWKHUODQGV
>@ 'XPD\ 1 &RQWHQW $ 	 )UDXHQIHOGHU 8+ 
$FRXVWLFSKRQHWLF FXHV WR ZRUG ERXQGDU\ ORFDWLRQ (YLGHQFH
IURPZRUGVSRWWLQJ 3URFHHGLQJVRI,&3K6¶YROSS
6DQ)UDQFLVFR&$
>@ 9URRPHQ - 	 GH *HOGHU %  0HWULFDO
VHJPHQWDWLRQ DQG OH[LFDO LQKLELWLRQ LQ VSRNHQ ZRUG
UHFRJQLWLRQ -RXUQDO RI ([SHULPHQWDO 3V\FKRORJ\ +XPDQ
3HUFHSWLRQDQG3HUIRUPDQFH
>@ 1RUULV ' 0F4XHHQ -0 	 &XWOHU $ 




 7KH SRVVLEOHZRUG FRQVWUDLQW LQ WKH VHJPHQWDWLRQ RI
FRQWLQXRXVVSHHFK&RJQLWLYH3V\FKRORJ\

